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^-rStSttM*. MSTC^Ga, In, N, AsA^^I, : foL<liG 
^ft L Alt % *%$L^m^£'DT%.M-tZ> *mfc5rt$ -f=y v IfKttm T'&ZHH 

tc, Mmmffim&'frottnmiz a i x g a 1-x a s ( o < x ^ 1 ) n u msb® 

^^©^JSliAlyGa^yAs (0^y<x^l) £ LfrKttmT*$> »J , 

Al z Ga H As (0^y<z<x^l) £ ®38ft^N£tt I/— 9** 

^yy£|gft}«£Lk3fcM#^X^AT*&oT, MSB l/-if ^ y U- 
if ^ y y & £ S*ttM<Z>«§Ulg3S#8t<Z>it#2 X 10~ 6 /KJ^ ft X' 

ICfcl^T, lwSEU-1f^y:/»3g3gMI#l. l^m-l. 7/imt^»J, 
SS^-T^ftJiS:, 3kfc&5rfii#G a. In, N, A s £>&3M, '*» U < &G 
a. In, A s.iy4SIi:U I/— if fc&£MiB?S'ffiJI<Z>±gP;&tfT 

as k «m & n & * a ^sim mmytm^mi* u-*?m*r 

f ft L AM)fe ^^If #C J: o TSIf 1 5*iftM^7 y ^KtMrefc* i: 
BuSEMtf^*Vh©M^MliA l x G a 1-x A s (0<x^l) £ L, fuSajg 
^^©TOKiAlyGa^As (0^y<x^l) U »J,- 
o #8B® #r*#/J> £ * © © 1ST ic ^JS#f ^*VJn £*tf)^(Z>lg££3 #ft ff 
Al z G ai _ 2 As (0^y<z<x^l) £igtfTfc-5®383feM¥^# U— !f £ 
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WtmUlyGa^As (0^y<x^l) £ b fcHaf#lT-& U , 
tSWillrrffiHW^r^lCG a InPtiUliGal nPAsj:^j:S^« 

•^K5it« & ^ # t & * ® 2g3fe§?¥^# - if vzntm%%m£ist=.ytmm 

ICfcV^, Btfsai/-if^^^tt^igaS*U. Um~l. 

^•tZm&mZ. ifeSjci^Ga, In, N, As^f>^I, %L<ttG 
a. In, As iy^ItU U-if3 , £S:#S^«)iCBtffH?Sffi«©J:SS.^T 

it bA»3tS3taf#C «fc o TSIttS^M^ y **R*fire&£ £ £ % 
IC -tfHBBiff¥tf*0>#fttt:A 1 X G a ^ X A s - ( 0<x£.l )' £ L, i«3BM#r^ 
^0#^ttAl y Ga 1 . y As (0£y<xSl-) fcU£fi««'e*y, BtrfB^ 
4$M£iaSB£i*iltf>f^CG a InPfeKliGal nPAsiU^^i« 

^XfAT'^ot, i&flBl'-if^v:/&^i6^S3&K#Si, SiC, GaAs, A1N0DVN 

t ti *>> ^ e> & £ r £ & mm t -r £ ^itn x ^ a „ 
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Ga I nN As Zffi&M&ttWt IttM IT V^ 0 Nffi^fcif 
iHS**ii:tCJ:o'TA> K^y'^ fcl. 4 e V>£ 0 e V\fa 
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— _hSB©<fc "3 A 1 As fc£©®#r^*m£ GaAs j^e>& 
' *ffiJB«fW» & 1 /4 a6*<Z)MSiT?$ 2(Cflt«-r * £ £ IC J: o T7£/& Lf=.¥m 
• ttdfrtf^y^jKltttfcftJBLfcfc©^ &£V^#g§5p9-2 3 7 9 4 2-i§2; 

ttT'&V, AlC^H^£^||*|&tf££^VN£&T*&£o 
[0 0 12] 

3 ^ £*MCli. mm^8- 3 4 0 1 4 6^i«?7- 3 0 7 

5 2 5-^^#^c:^^$tlfe^^a) e ke>^CAlS:-g•^^V^GaInN PtGaAst^ 
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SH&J&^lC <fc y^CD^Mfc^^^tl/S., 
[0014] 

^^ttr^i^^^jt^^CSVN^nS^-if^^^Vl. 1 ^m-l 

\s - if m^?- aytxm thxmmir^^mz^-ox i&mmmtix. 
^mtb v - -»f (ommm &iit^o, #4H£t ^m±^r^>^t.\z^^x mm®. 
<Dm^ytmmss*'r2±%:&m-tz>z£.iz2bz> 0 

[0 0 15] 

itu-ifm*?- v -^^%%mn hxmm^r z ^ n iz^-oxmnmm^x, *m 
# i/ - if <D<&mm *i&m l oo, #^<gr * i^iti- & d £ k <t o xmm^m 
^%m.mu7.T2±*mmTz>z.ii\z$>z> 0 
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zt>izm3<z>BWte. &mvx®>mx%z>u—v ! mnm&-fri. i^m—i. 

7 ^m©^^ffi^^#^l^-if^^^^$:l§^^i:LTffIML/, 
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ft*t?2>mzmm&<i£L. -zom&mmit&ffivx. m^r^m±-t^>^t 

[0 0 2 0] 

&-tZ>m*%}m&<i&l,. f©#tt^§5:ililt, mifrf&T&MiftZZtiz 

[0 0 2 1] 
[Ml £ ffi&t Z> t=. #> tf>#Jg] 
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&$5£n3ft*i#$/X^AtC;l3^T, ffrffllz-if^ 1. Urn 

~1. 7^1'$^ 3feft»^*»ttM& v ^"fe«5.7C*««.G'a r In, N, A 
s^e>^SM> %K»Ga, In, Asi'J^ifcL, l^-if ft 

mmm^y^^mmmizmitvxm^yhm^miz^^xRm^^^mi^^ 
-f^ v VKMmxib&t. n % iz* mmm%Tm&fr<DttmmitA i x g a 1-x a s ( 
o<x^ i) MmmiftmtfxottmmizA i y G ai _ y A s co^y<x^ 
i) nLfzfcMmx&v. fr^mmmffimtffr£*0ttmm<Dmizmm$rmtf'b 

£*<Dm<DmZH2>ttnMA 1 Z G a^ 2 A s (0^.y<z<x^l) Srfg^T^ 
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0~ 6 /RJ£Jp^l?&<S <£ o \Z L/feo 
[0 0 2 2] 

, f«S2M#f#^M^#*4Ji& A i x g a 1-x a s • ( 0< x S 1 ) £ U ftfS2M#T^ 
^0»Al y Ga H As (0^y<xgl) il UfeM#«Tf* fro 

z Gaj. z As (0^y<z<x^l) £|gttT&5ffi3gftM¥#fls U-1f^^ 

«#Si, SiC, GaAs, AlNtf) V*?4vfr<fr £> <fc "5 IC U 
[0 0 2 3] 

• fc^r, BuiHi/-- iff ^^gts^i. i#m~i. 7*m-efe»;, yt&m 
, In, AsJ:»J^Ii:U u-vft*nz&&izMmm&M(D±m&TfT® 

LA»3fe&*fc»MP8»tc «fc o rsitf y s £ t fete 

, tlrffiJB#f A 1 X G a X _ X A s (0<x^l) tU itfiBBtffW 

*©tf »tt A i y G a 1-y A- s • ( 0 S y< x S 1.) £ Lfc£t?NiT*& U, ISfSHtSffi 
Jf£ffrgB£tt^tf>I^CG alnPtKliGalnPAsj: U J&:&#3!S^fc?lJ^§•£ 
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4t5fSttI%, i£S«a, In, N, As^e>45E t)l<ttGa 
, I n, As<ky^5ii:U l'-1f}fc£#&£&KiffiB^ttMO±S&trF^ 

, B«iaM^*VjN<Z)#3|BHi A 1 X G a j_ x A s ' •( 0 < x £ 1 ) t l, ftfgBJS#N^# 
^WiAlyGa^As (0^y<x^l) i:LfcS»i^»J, UfSBiStt 
MilB«rSBM*f^<Z)^iCG a I nP%L<ttGa I nPAsi^jiMM^ 
KrihM £ StW T & £ U - If * ^ £ L ft 5/ 

^fAT'feot, tilffil/-1f^?:/&g@£?&&KtfSU SiC, GaAs, AlNCDV^ 

[0 0 2 5] 

£*>&Cfl5{C, ±IHmi~^4<D3fejl^^X^A{C^^T, fuSBl^— if^y?" 

mmmmzmi&tsnTis*). mwcmmmmmu-^ 
v zf£ y mfcmmifi* & y & e <t e> ic u 

[0 0 2 6] 

*fc^6tc, _hlH^ 1 ~^5tf>3fejtfg$/;*-rAic£v\T, lafB U-if y ^ £ 

StURasMlcH^StiT^y, M^HRS^tt, A1N, Cu/W, 
W, Mo, CumN^j^£&£3££<J:e>fCl,fc 0 
[0 0 2 7] 

[0 0 2 8] 
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it * 

Vtm~l. 7 AinKD^^Sie^^^^-iflCgBLTtt, "TIB'S <Z>*^ 

*mf$.itmmzht=. a &,-fiz^n^m^-t^ B 

[0 0 2 9] 

&$&WT*l$. ffi*fi (10 0) (Dn-G a A s 3l«J:fC, ^ft^tUDMKftlZ 
Stt^ISfil©l/4|ffflf§ (i/4(Z)^) tn-Al x G ai _ x As ( 
x= 1. 0) (iSS*f$I~Sf^/jNOl) fcn-Al y G ai _ y As (y = 0) 

^Hfif^ (AlAs/GaAsTgP^^^^r^^^MM^) ^©JtfCA/ 
40f$ffln-Ga x In 1 _ x P y As 1 _ y (x = 0. 5, y=l) 
r0lt'ttn-Ga x In 1 . x P y As 1 . y (x = O. 5, y = 1 ) »%T»jRI#tt 
<Z>-^T*&»;(EB#fiPJi (JB«fJ*6/Jx©JS) t&ot^S. 
[0 0 3 0] 

*UT-£©_tlC7> F-^TIIGa As^- 9"!^, 3l©Ga J[ In 1 _ x A 
s i^#Flt*$>SSfI fcGaAsAUrl ( 2 0 n m) 

#&fc*#M**#J*«H£J»fc, T> K-^±|GaAs 9-Jf£#^Ji£ 

[0 0 3 1] 

Z*>K*<D±IZ. C (MM) K-^©p-Ga x In 1 _ x P y As 1 _ y (x=0. 
5. y=l) mtZn K-yp-Al x Ga 1 _ x As (x = 0 ) S^tl^tlOD^K 

wtc^^s^ig^ * © i /4 T~&mzmm l itnmmm. ( 1 mm) & 

tit, -e©±{:CK-^©p-Al x G ai _ x As (x = 0. 9) £ZnK-:/ 
p-Al x G ai _ x As (x = 0) ^^tl-Ttl^^KP^tC^^SIg^^A^ 1/ 
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„ 30HT'ttp-Ga x I n l-x P y A s 1-y C*=0. 5. y = 1 ) Jffc ilSP^St 
[0 0 3 2] 

IZ. Slf?^ t ^©^ffli & 1 A 1 2 G a H A s (0^y<z<x^ 

*©Jf) <z>mic^ mffi^i$'biijz<Dm<DM$:£.Z>1pi'&MA 1 z G a 1 - z A s ( 
0^y<z<x^l) £ ^ ^ * I* il tf> ^SP £ *t U £ =fo <D X 

[0 0 3 3] 

1 *im~l. 7 Am(Z)^^ffi5§^^l^-iflCBBL,Ttt^<^M 
StlT^fcV*. ^©afittrcD^SF (l/~ifftSti&&tf 1. lfim~l. 7 # m 

*^W#ttV>^<r©^gf (I/ — if»««ft««l. lMm~l. 7 (tvKDM 

[0 0 3 4] 

[0 0 3 5] 

•fcU^ttfi&Kiau Al z Ga H As (0^y<z<xgl) Jf<Z> z 0 
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£1. 0 £T*^:fo5 <fc?tC o£ >J G a A s ~A 1 G a A s ~A 1 A s h 
AICA 1 i:G a©Jt^^#>5riC^S cfcoiCLT^-TSo 3 *U±ttf3£<A <fc o IZ 

MJ&&.mzJfxffim*zi> hn-;v-tsr ^ic^oT^f^tiSo Ait 

[0 0 3 6] 

o 

[0 0 3 7]. 

^feZKOcfc^^M^^/ht^O^^^ii^tS^JlSI-MA 1 2 G a x _ z A s (0^ 
y<z<x^ 1) lZ$iftm<D&oteU-lfftmWLMifil. ljum-1. 1 fim(D 
&$Lg&ffift%i¥m<*\/-r *f<Dm&. 5 nm~ 5 0 nmffl^§ttS0^<, 

#&y, tsf^©<fce) icftjico^H (5 nm~5 o nm<omz) *m&<&mtf$>z> 

o 

[0 0 3 8] 
[0 0 3 9] 

'«*tfH*<D£ifs|s («[*.« 9 9. 5%j£U:) zmzfr&izit. o 
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[004 0] 

o £ u ^Slfitc d © * e> J&M^M £ flg W -5 3 £ li, 

ajt^feU-lfftSttfeJItfl. Um~.i. 7 ^tlm(Z>s&^®3j&3fc¥##^'-- 
[004 1] 

tfl". 3 Atm^ffi^^lz-if^^tt, Al x Gaj. x As (x=l. 0) 
M#f^M~JS#r^©«) ilAl y G a i_ y A s (y=0) (l«JB#T^M~JS#r^ 

m&9 9. 7%«Ti:*5Al z Ga 1 _ z As (0^y<z<x^l) M<Dm^it 

[0 04 2] 

H^fecfct^ZltlJ: U^V> % lOnm. 2 0 n m, 3 0nm©l)ffl^#lfei:3 
[0 04 3] 
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[0 0 4 4] 

%-?Mxfci:£, ft=fo^lt^©^V^Stt 1 3 nm-rtlTL*e>. <fc o X Z\<DfSi)x. 

mm<o^m i^^xiiKmrn^m^^mzM^xsmmi^jix^^mm) «jk 

[0 04 5] 

r(Z>i:e»tC*^©<fc^)&l/— raSttA^l. l*m~l. 7 fimCD^m^ 

£&x%z<dx. m&m&. mmmmm^^i&<x*n. iy-ifm^<ommm± 

[0 04 6 ] 

nztmuzmv. s_hgp©, P -Ai x G ai _ x A S ( X = o) is, mmtn 

3IT% i^FTO0InMxS3 9% (GaO.61InO.39As) £bfc 0 * 
fci?#F|gftM0f$H:7nmi:bfc„ fcfc*^#F?fri£Ji»> GaAsSS 
lZftLXffi2. 8%©JBh||M : &^LTV>ito 
[0 0 4 7] 

* & z\ (Dmftytm^mft is— *? ^®^^s«mo c vdmo r <z> 

MA (hy^f^7;^->?A) , TMG (h'J^fM'J^A) , TMI (h 

y**JM , >S?*Z0 , A s H 3 (T;i/i/>) , PHg (:7**:7^ >) 

. *^y T#;UCfci:H 2 £JlV^ 0 01 lC^bfc^©?S'ffiM (*^-#^ 

tt, GalnAsf ti5 5 01Ct^$*tV>5 o 

[0 0 4 8] 
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[0 0 4 9] 

ttr©Mttt, 7 n h> (h + ) 'MifjcioTIMMI ( 

[0 0 5 0] 

) teaser. ?stt«*ficttA (i i imtz&v>6m&ifii%& 

&Ga J£ In H P y As 1 _ J (0<x<l, 0<y^l) ©#M83fe#IS#l*lh*fc 
[0 0 5 1] 

©«fMIHfc6BCa«>&4i*©T?, *SffiM*£<Z>»£Al &-£*Jkv** (I I I 8s 

I©iHinf*»*S8i#4 D.»36»*H:fiTbt ^ . <fcoT?£ 
[0 0 5 2] 

tfeKDGa^In^PyAs^ (0<x<l > 0<y^l) Jg J: »; & S 
TV\&„ . , 



1 5 



ffifE# 2002-3035041 



#2 001 — 0532 1 8 

[0 0 5 3] 

t?^&v^*:\ mzmmt:te2> 0 mmtf&z>ii j £(D &o&xm(Dm^±tfvtfiRi 

[0 0 5 4] 

r0Ga J[ In 1 . x P y As 1 . y (0<x<l, 0<y^l) MlZm&ffimzmi, 
X&Vm&MmiZ*rVT*m£&&&&^ft~oX^Z>it)K Ga x I n^P^ 
A Sl _ y (0<x<l, 0<y^l) mi*m*femtf'b2<teZ>&Ert>F3?V 

vzr^*n,*?-*±^<M*)mz> 0 Mx-itG a x i n^p ( y =i©^) 

[0 0 5 5] 

A> K^y-^E ittg^^^Eg (D = 1. 351 + 0. 643x+0.786x 2 , 

TOit'Eg (X) =2.24+0.02x£-£;te>*lTV>-5o <fcotSttIHi:Ga 
X I n^PyAs^y (0<x<l. 0<y^l) M^^ummtiz^ < 

[0 0 5 6] 

$e>lCd(Z>G a y I ni _ x P y A Sl _ y (0<x<l, 0<y^l) M=fcU^-5# 
^SM^-R&JtMJi, «fWGaAsl«J:tJt)^< > BE^IM^Wb 
TfcU, ^o|&fB?S'ftM©^^fSc^«fflHGa x I n^PyAs^y (0<x<l 
v 0<y^l) MJ:y=b^:^<jEb^lM$:^LTVNS„ 
[0 0 5 7] 

^^fflGa x I ni _ x P y A Sl _ y (0<x<l, 0<y^l) M<DM<7)Jj\nlt> % 
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o S8ll3&3fcMl'-1f<Z>»^ ^ttM^|fr<Z)h-^;i/^$»2^m^ 

[0 0 5 9] 

[0 0 6 0] 
[0 0 6 1] 

H&f£&&M^M<£*fc?£ttMKi£^M©*£G a x I n^PyAs^ (0<x 
<1. 0<y^l) <D#mftU1@&Mlkmill,X\,v2>tf. MI©Ga x I 
P y A Sl _ y (0<x<l. 0<y^l) =S:^^S^B5ihMi:L,T%av^ 0 



1 7 



£lilE# 2002-3035041 



#2001—0532 18 

[0 0 6 2] 

i:=fe)^M^lC«=fe3fi^S|S^S:A 1 ^t^^Ga x I ni _ x P y A Sl _ y ( 
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[0 0 6 3] 

Cl©j;e)tCUT^bfe®^3feM^##l/-if©^M«tt^l. 
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